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Translation from: Referativnyy zhurnal. Elektrotekhnika, 1957, Nr 5, 
pp 199-200 (USSR) 


AUTHOR: Sinel'nikov, K. D., Berkhoyer, L. D. 


TITLE: Principal Features of the Phenomenon of the Increased Positive 
Thermionic Emission From Metals in the Presence of Halogers 
(Ob osnovnykh kharakteristikakh yavleniya uvelicheniya polozhitel 'noy 
termoionnoy emissii metallov v prisutstvii galoidov) 


PERIODICAL: Uch. zap. Khar'k. un-t, 1955, Vol 64, pp 103-115 


ABSTRACT: Emission of positive ions from an incandescent -metal surface in air 
and also in the presence of halogens has been studied. Preliminary experi- 
ments have established that the nature of the metal and halogen compound has 
no effect on the qualitative aspect of the phenomenon. Therefore, the investi- 

<* gation has been conducted with one pair only, Ni -- CCl4. A description is 

given of the device and the electric connection diagram that permitted 
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Principal Features of the Phenomenon of the Increased Positive Thermionic . 


¢ 


determining the ionic current from electrically -heated Ni-tubirg witha surface 
of about 2 cm“, the current flowing to a Ni cylindrical collectox. The device 
construction permits blowing air through it, adding CCl4, and exhausting. 

With emitter heated up to 400°C, a positive thermionic emission 10712 amp. 
can be observed in the air. The current grows rapidly with the increase in 
temperature obeying the formula of the type i = ige “A/T up to 700°C. Later, 
the emission droops increasingly rapidly with temperature. Introduction of a 
small amount of CCl, considerably increases the positive-ion emission. After 


with halogen. Quantitative influence of CCl, concentration, temperature, 
applied voltage, and time Period upon the positive thermionic emission has 
been investigated. The interaction of the hot Ni surface and CCl4 results in 
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the formation of a blooming, on the bulb walls, whose compositior. found by ar: 
analysis corresponds to NiCl2. X-ray diffraction study of the surface film 
revealed the formation of NiClz - 2H20 of a few microns thickness. To fird 
out what part the air has taken in the chemical processes, the effect of air 
pressure on the thermionic current has been studied. It has been found that 
within 760-5 mm of mercury column, the surplus current depends only on the 
amount of CCl; however, with a further decrease in air pressure the effect 
becomes weaker. In the absence of air, the effect of CCl4 on the thermionic 
emission is very little (1.5-2 times) as compared with the effect of CCl4 mixed 
with air (10 times and more). Thus, not only the metal-and-halogen combina - 
tion is responsible for the increase in thermionic current; the mechanism of 
this phenomenon could be determined only from the composition of the positive 
ionic current that could be most conveniently determined by a mass- 


spectroscopic analysis. 
Ye.S.S. 
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- Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr il, p 203 (USSR) 


AU FHORS: Sinel'nikov, K. D., Berkhoyer, L. D. 
Se 


TITLE: Mass-spectrometric Study of the Duration of Thermionic Emis- 
sion by Nickel in the Presence of Carbon Tetrachloride Vapors 
(Mass-spektrometricheskoye izucheniye polozhitel'noy termoion- 
noy emissii nikelya v prisutstvii parov chetyrekhkhloristogo 
ugleroda) 


PERIODICAL: Uch. zap. Khar'kovsk. un-t, 1955, Vol 64, pp 117-123 


ABSTRACT: Mass-spectrometric analysis of the positive ion flux emitted 
by red-hot Ni (RzhMet 1958, Nr 1, abstract 1528) was performed 
with a special magnet‘c mass spectrometer permitting analysis 
of ions with masses ranging to 200 mass units. In an air atmos- 
phere the ionic flux consisted chiefly of K and Na ions, and, to 
a considerably smaller extent, of ions of other alkali metals. 
When CCl, vapors are introduced into the emitter chamber, the 
emission of K' and Na’ diminished, and a maximum appeared 
corresponding to mass 32. The latter is identified with O7 ions. 
In addition, ions of mass 18, considered to be H20*, appeared 

Card 1/2 in considerable numbers, and sometimes the C", Nt, CN&T8hs 
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Mass-spectrometric Study (cont. ) 


and various other combinations of C, N and perhaps O and H were present. 
It is held that the emitting surface is a layer of NiCl, ona Ni backing, in 
which atomic Cl, O,and other elements have been absorbed. Asa result 
of reaction between O,) and Cl, formation of Oz" and Cl” occurs. After con- 
version of all the Cl atoms to Cl”, further for qiation of OF ceases. This 
state corresponds to the "poisoning" of the emitting surface. If tke NiCl, 
layer is thin, the ionization process may continue, thanks to the neutralization 
of Cl” by the metallic backing. This explains the fact that the effect is highly 
sensitive to small amounts of halides. 

I. D. 


1, Nickel-..Icon emission 2, Carbon tetrechlorije..' pplic: licens 
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Use, H 


Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 62950 


Author: Sinel'nikcv, K. D., Nikishova, G. D. 


i ioe 


Institution: None 
Title: Use of Wedge Interferometer as an Interference Monochroamator 


Original 
Periodical: Uch. zap. Khar'kovek. un-ta, 1955, 64, 125-126 


Abstract: Description of a method of utilizing a wedge interferometer with 
multiple layer dielectric coatings for the segregation of individual 
components of ultrafine structure of complex spectrum lines. In- 
dividual components are segregated by slits formed by foil strips 
which are cemented to the wedge of the interferometer. The low il- 
luminating power cf a wedge {nterferometer renders this method 
suitable for use with scurces of high luminosity. 
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SINML'NIXOY, K.D.; SHKLYAREVSKIY, 1.8.; KENR, B.A. 


Interference of light in thin silver foils. Uch.zap. KHOU 


6127-134 = '55. (WIRA 10:7) 
ce me Ce uuie LD (Metallic films--Optical properties) 
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SINEL'NIKOV, K.D.; SHKLYAREVSKIY, I.N.; SKOROBOGATOV, B.S. 
Determination of the optical constants of germanium. 


.6:135-140 9='55- 
KHGU 64 no  aceaan tia Onk ical propert jes) 


Uch. ZAP 
(MERA 10:7) 
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, ShiklLyarewss 
of Intermetallic Compounds. Z.nc- 


Abs Jour : Referat Zhur 


Author $ Sinel'nikov, K.D. 
Title : Optical Fropert.es 

Antimony Compound. 
Lh -1hd 


Oric, Pub: Uch. Zap. Khar'ovsk. un-ta, 1999, 64, 


zinc (I) was obtained with S.A. 
simultaneous sublimation of zinc 
and antimony on glass in vacuul. A portion of the com- 
plex film corresponding, to I was obtained by measuring 
the specific conductivity, which for I is 2.5 * LO7 
ohm} em™~. Such portions have an sncreased transparen- 
cy T and at thicknesses t —7 1,000 A they have a trown 
hue in transmitted light. The dependence of T on 

was measured with the SF- spectrophotometer in the 350 
a» 1100 ms region in a large number of films of diffe- 


rent t, and the absorption coefficient ~ & was calcula- 
ted 


The antimonoid of 


Absivract 
Vekshinskiy's method by 
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OMBL’ YANOVSKIY, M.B., otvetatvennyy redaktor; SINSL'NIKOY, K.D., redzktor; 
LIFSHITS, I.M., redaktor; OSTRYANIN, D.¥., PORUSE’ Pilosofekikh nauk, 
redaktor; PASECHNIK, M.V., kandidat fisiko-matematicheskikh nauk, 
redaktor; SHUGAYLIN, A.V., kandidat filosofskikh nauk, redaktor; 
AGUP, M.A., redaktor izdate]'’stva; SIVACHENKO, Ye.K., tekhnicheskiy 
redaktor 


{Philosophical problems in modern physics] Pilogofskie voprosy 
sovrenennoil fiziki. Kiev, 1956. 250 p. (ML3a 10:1) 


1. 4kademiya nauk URSR, Kiyev. 2. Deystvitel'nyy chlen AN USSR 
(for Omel'yanovskiy, Sinel'nikov) 3. Chlen-korrespondent AN USSR 
(for Lifshits) 

(Phys ics~-Phi los ophy ) 
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VEKSLER, VWil.; YEFREMOV, D.V.; MINTS, A.L.; VEYSBEYH, MM. ;VODOP' YANOV; 
Fea. ; GASHBY, M.A.; ZRYDLITS, A.1.; IVANOV, P.P.; KOLOMENSKIY, 
A.A.; KOMAR, Ye.G.; MALYSHBV, 1.7.; MONOSZOM, M.A.; MRVIAZHSKIY, 
I.Kh.; PBTUKHOV, V.A.; RABINOVICH, M.5.; GUBCHINSKIY, 5.M.; SI- 
/ MEL WIKOY, X.D.; STOLOV, A.M. 
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Ten Bev energy synchrocyclotrom built by the Academy of Sciences 
of the U.S.S.B. Atom.energ. no.4:22~30 $56. (MLRA 9:12) 
(Cyclotron) 
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"USSR/Qptics - Physical- Optics, K-5 
Abst Journal: Referat Zhur - Fizika, No 12, 1956, 35731 


Author: Sinel'nikov, K. D., Shklyarevekly, I. N., Vlasenk», N. A. 


Institution: None 


Title: Optical Characteristics of Complex Interference Light-Filtecs 


Original 
Periodical: Zh. tekhn. fiziki, 1956, 26, No 1, 96-101 


Abstract; For the green region of the spectrum, complex interference ligkt 
filters were prepared, consisting of 3 reflecting layers and 2 di- 
electric layers between them. The dielectric used was bariim 
fluoride, and the reflecting layers were silver. In some cases 

the third reflecting layer was a multilayer dielectric coating. 

The optical characteristics of such light filters were inveatigated 
using a matching method previously proposed (Uch. zap. Khar'kovsk. 
gos. un-ta., Tr. fiz. otd., 1955, 6, 147). The transmiss-cr band 
was recorded with a DFS-4 spectrometer with a diffraction grating, 
having 600 lines/mm. It was shown that the transmission bard cf 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730001-9" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730001-9 


RSE y: 


2 irr we. 


ESsinY 


SSR ts MEN Be 


SRS Weeds Se SS tlie at 7 FE 
a Eris me * 5 + 


USSR/Optics - Physical Optica, K-5 
Abst Journal: Referat zhur - Fizika, No 12, 1956, 35731 


Abstract: complex light filters is 5-10 times narrower than in simple inter~ 
ference filters (30-100 A instead of 200-400 A), and the trans- 
parency is 1.5-2 times better (30-60 instead of 20-30%). The use 
of a multilayer dielectric coating instead of a silver reflecting 
layer improves the quality of the filters. Further improvement in 
the optical characteristics lies along the path of replacing of all 
the silver layers with multiple-layer dipiectric coatings. 
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SUBJFAT ussR / PHYSICS carD 1 / 2 Pa - 1779 
AUTHOR ESEL'SON,V.N., LAZAREV,3B.G., SINEL'NIKOV,K.D., SVEC,A.B. 
TITLE Qn Some Peculiarities of Rotating He II. 

PERIODICAL Zurn.exsp.i teor.fis,31,fasc.5,912-912 (1956) 

Issued: 1 / 1957 


At first several previous works dealing with this topic are cited. An experi- 
mental confirmation of the dependence of the inertia moment of rotating He II 
on velocity and an estimation of relaxation time would be most desirable. This 
problem could be solved by studying the damping of the rotation of a glass with 
He II which is the nearest approach to the continuous equilibrium between the 
normal and the supraconductive component. As relaxation time was not known, the 
rotating system had to have asuffitiently low damping. For this purpose @ plexi- 
glass vessel was suspended in a magnetic field which warranted rotation of the 
vessel for several hours after an initial velocity of several revolutions per 
second had been imparted to it. The vessel (R = 1,5 cm) contained about 300 
light aluminium disks which were arranged at a shorter distance than the depth 
of penetration of the yiscous wave. With the help of a rotating magnetic field 
the rotation velocity of the vessel containing the He II was brought up to the 
assumed value, after which the field was switched off. Under these conditions 
only the normal component of the He II could at first be taken away with the 
disks, but with its supraliquid component this was possible only after re- 
laxation time. If relaxation tine exceeds the time of screwing-out (7), it was 
obvious that, with a growing distance of the supraliquid component, a consider- 


(about 2530) was to be expected, which would mean a modification of rotation 
velocity. 
cada the aearuaeen of the damping of the rotating vessel containing the 

Fe 1) no noticeable change of velocity, which is illustrated by an 

attac dP VED FOR RELEASERa 33/5000 1 oCLA:RER86-00543R001550780001-9" 
@ = 1,59 K for a duration of screwing out (?) of 10, and for 2 seconds. The sane 
tests make it possible to determine the dependence of the inertial moment of 

He II on rotation velocity. It was found that at velocities of more than 0,5 
rotation per second there is no such dependence. 

Thus, the lack of the extraction of the supraconductive component on the 

occasion of experiments with an oscillating stack of disks when small amplitudes 
are used can by no means be explained by too long a relaxation time. Hitherto 

the problem of the dependence of relaxation time on velocity has not yet been. 
solved. The authors' attention was drawn to this fact by L.D. LANDAU. 


INSTITUTION: Physical-Technical Institute of the Academy of Science of the 
Ukrainian SSR. 
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i ae 51-4-20,/25 
_ * AUTHORS: Sinel'nikov, K.D., Shklyarevskiy, I.N. and Vlasenko, N.A. 

TITLE: Complex interferénce optical filters with improved charac- 
teristics. (Slozmayy interferentaionnyye svetofil'try 6 
uluchshennymi kharakteristikami). 

PERIODICAL: "Optika i Spektroskopiya" (Optics and Spectroscopy) 

1957, Vol.2, No.4, pp.534-536 (U.S.S.R.) 

ABSTRACT: This note describes construction of several types of 
optical filters and is the continuation of earlier work by 
Sinel'nikov et al. (Uchenye zapiski Kharkovskogo gosudarst-~ 
vennogo Universiteta, Trudy fizicheskogo otdelentya, Vol.6, 
147, 1955; Zh. tekh. Fiz., Vol.20, 96, 1956). MyDiMoDoM3 
filters (M's are reflecting layers and D's dielectric layers) 
were prepared as follows: to an M)DjJpfilter (D, of barium 
fluoride) an M3 layer in the form of a glass plate was attach- 
ed and Do was a wedge-shaped layer of air between Mo and M3. 
The filter was made "consistent" by illumination with white 
light, observation of-the resulting interference pattern via 
a spectroscope and appropriate adjustment of D2. No nimerical 
values of the characteristics are given. M,D)MjDoM5D,N) 
filters, with Dj of barium fluoride and Dy a layer of alr, 
similar to those of A.Hermansen (Nature, 174, 218, 1954) 

Card 1/2 were prepared. With reflection coefficients Rj = 83% and 
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be A 51-4-20/25 
Complex interference optical filters with improved cherac- 
teristics. (Cont.) 


Ry = 934 for M, and M, respectively, an overall tranazission 


of 30% was obtained with a pass band_(centred on 5000 8) of 
only 45 R and "contrast" of about 102. A method of prepar-~ 
ation of filters, similar to that for Fabry-Perot etalons, 
1s also described. Two high-quality glass flats were covered 
with the usual layers (silver and barium fluoride) by vacuum 
evaporation; they were the MjD Mo systems. A wedge-shaped 
layer of air D2 was left between the two plates. Light from 
a monochromator (of wavelength of the maximum of the filter 
pass-band) was made parallel by means of a lens focussed on 
the exit slit of the monochromator. This light was directed 
on to the filter. When D5, was wedge-shaped hundreds of inter- 
ference lines were visible. When the two surfaces became 
parallel the lines disappeared and the illumination’ became 
uniform. Then, keeping the plates parallel, they were adjusted 
by screws to give maximum uniform illumination ("consistent 
state). There are 1 table and 6 references (4 of which are 
Slavic.) 
ASSOCIATION: Kharkov State University. (Khar'kovskiy Gosudarstvennyy 
Universitet. 
wy. SUBMITTED: September 15,1956. 
ard 2/2 AVAILABLE: Library of Congress 
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- AUTHORS: Sineltnikov, K.D., Shklyarevskiy, I.N. and Vlasenko, N.A. 


TITLE: Double Refraction of Fluoride Films. (Dvoynoye Lucheprel- 
omlentye plenok ftoridov) 


PEHIUDICAL: Optika i Spektroskopiya,1957, Vol.2, Nr 5, pp.651-657 
(USSR) 
‘ ABSTRACT: Studies of films obtained by vacuum deposition show that 
they consist of microcrystallites separated by pores. Both 
the form and the orientation of these microcrystallites de- 
pend on the nature of the substance, thickness of the film 
and the conditions at deposition (speed of evaporation, 
pressure in the vacuum system, temperature and nature of 
the base, direction of the evaporated beam). It is known that 
a substance consisting of correctly oriented isotropic par- 
ticles of a refractive index (1 and with the pores filled by 
a medium with a refractive index 45 is anisotropic if at 


least one of the particle dimensions and the distances be- 
tween them is small compared with the wavelength of light. 
Double refraction produced in such circumstances is called 
the double refraction of form. The optical properties of 
such a body are determined by the refractive indices of its 
_ in aca parts and by the relative volumes of these parts. 
var 
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Double refraction of fluoride films, 51-5~16/26 


The ubsolute size of the particles, so long as it is smeller 
than light wavelength, is not important. For many substéences 
the dimensions of microcrystallites and the distances be- 
tween them are considerably smaller than visible light wave-~ 
length, and therefore in that regicn one would expect 
anisotropy of the film. Double refraction was, in fact, 
found by the authors in films of CaFo, BaF5, LiF, Pos, V20, 
and other substances obtained by deposition on a glass 
base in vacuum.0On introducing such a film between two 
crossed nicols one can observe fairly strong transmissicn 
in the field of vision, This transmission is at maximum 
when the glass with film on it is so oriented that the dir- 
ection given by the cross section of the plane of the base 
with the plane of incidence of the evaporated molecular 
beam is at an angle of 45° to the direction of polarisation 
of the nicols. Wetting of the film by liquids of various 
refractive indices decreases the intensity of the transmitted 
light. The transmission becomes zero on wetting with a 
liquid whose refractive index is equal to the refractive 
index ss, of the bulk substance. Double refraction of 
the fluortde films may be also studied by an interferometric 
method. Ona glass plate a semi-transparent silver layer is 
Card 2/3 deposited. On silver a calcium fluoride layer in a form of a 
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symmetrical hill is deposited woick is then covered by 
another semitransparent silver layer. In monochromatic 
light a system of double rings is observed (Fig.2). The 
equal chromatic order lines are split in a similar way. 
(Fig.3). The results show that the fluoride layers possess 
biaxial double refraction and that the plane of the optical 
axeS coincides with the plane of incidence of the molecular 
beam, The orientation of the refractive index ellipsoid 
relative to the layer of the film depends on the angle of 
incidence of the molecular beams on to the base in the pro- 
cess of the deposition of the film. The magnitude of the 
double refraction also depends on this angle of incidence. 
The results are shown in Figs.6 - 10, There are 10 figures, 
and 11 references, of which 8 are Slavic. 
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AUTHOR: Shklyarevskiy, I, N. 91~6-13/25 


LLL Lis: A New Interferometric Method for Determination of 
the Optical Constants of Hetals. (Novyy inter- 
ferometricheskiy metod opredeleniya opticheskikh 
postoyannykh netallov.) 


PukLODICAL: Optika i poe ere op ya, 1957, Vol. III, tr. 6, 
Ppp. 638-640. (USSR) 


ABS'TRAC'L This paper describes a new interferometric method 
for determination of the optical constants of netals, 
based on the measurement of the difference of phase- 
shifts of the p- and S—components of polarized light 
at two angles of incidence onto a surface of the 


splitting depends on the angle of incidence Gy 

increasing with increase of that angle. The long- 

wavelength components obtained on splitting are found 
Card 1/3 to be polarized in the plane of incidence, and the 
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21-6-13/25 
A lew Interferometric Method for Determination of the Optical 
Constants of Metals. 


short-wavelength ones — perpendicularly to the plane 
of incidence. Splitting of the interference lines 
is due to the difference of the phase-shifts of the 
P- and s-components, which are produced on reflection 
from the metal. Splitting of the equal-chromatic- 
order lines can be used to find A , the difference 
between the phase-shifts of the p- and S-components, 
for any angle of incidence Q. Fron two pairs of 
values of A and @ the refractive index Hh and 
the absorption coefficient Wx may be found at any 
given wavelength using the well-known equation relating 
> ?, B and px (Eq.6 on p.639). This equation 
is valid for bulk metal, while the layers on the 
interferometer plates are thin and senitransparent. 
Lo avoid errors due to the thinness of the inter-~ 
ferometer layers the following method was adopted. 
Measurements were made on two identical semitrans- 
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", A New Interferometric Method for Determination of the Optical 
Constants of Metals, 


then a thick layer of the metal studied was deposited 
on one of the plates and such a plate was used in 
conjunction with the Second plate, and again measure-— 
Ments were made at two angles of incidence, From 
curves of relative dispersion of D- and s-components 
the value of A for the metal studied was found, 

fhe method described may be used both in the visible 
and ultraviolet regions. The author adds that the 
effect of oxide layers on metal films should be 
allowed for if such oxides are present, The author 
thanks Member of the Academy of Sciences of the Uk— 
Yainian SSR prof. K. D. Sinel'nikoy for his interest. 
There are 4 Russian reférences;-——_ 
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AUTHOR: KAGANOV,M.I., LIVSHITS,I.M., SINEL'NIKOV,K.D. PA - 2980 
TITLE: On the Possibility of the Observation of the Modification of the 


Chemical Potential of Metal Electrons in the Magnetic Field. 
(0 vozmoshnosti nabludeniya izmeneniya khimicheskogo potentsiala 
elektronov metalla v magnitnom pole, Russian) 


PERIODICAL: eee rane i Teoret.Fiziki, 1957, Vol 32, Nr 3, pp 605-607 
U.S.S.R. 
Received: 6 / 1957 Reviewed: 7 / 1957 
ABSTRACT; The order of magnitude of the potential difference caused by this 


effect between two samples of one and the same metal, the one of 
which is located in a strong mgnetio field, is evaluated according 
to a fommla from the work by I.M.LIVSHITS and A.M. KOSEVICH 
(Zhurnal Eksperim.i Teoret.Fiziki, 29, 730, 1955):in the oase of 


H=10" ¢ it amounts to about 10°" V. Tha influence exercised by the 
mosaic structure of the orystal on the order of the effect is dis- 
cussed. The modification of the chemical potential of the electron 
gas in the magnetic field leads to a dependence of the emission 
current (of cold as well as of thenmelectric emission) upon the 
magnetic field (ROSENTSVEIG, Zhurnal Eksperim. i Teoret. Piziki 31, 
520, 1956). The thermocurrent is given under special assumptions 
(magnetic field vertical to the surface of the metal, dispersion 
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On the Possibility of the Observation of the Modification of the 
Chemical Potential of Metal Electrons in the Magnetic Field. 


law quadratio and isotropic). It results that, according to the be- 
havior of the effective sleotron mags towards the mass of the free 
electrons, the thermogurrent in strong magnetic fields may decrease 
as well as inoxease, and in the case of these masses being equal 
and with BH>> kT? it increases linearly with.the magnetio field. 
An experimental investigation of the thermocurrent in the magnetic 
field is very difficult as current density at low temperatures is 
very low. (2 Citations fram Works Published). 


ASSOCIATION:  Physical~Technical Institute of the Academy of Science of the 
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20-1-21/54 
AYTHOR: . l'nikoy, K Agad a | Ukrainian SSR Acadeny, of Sciences, 
TITLE: Separation ‘of fsotopes "then: an. Atomic Bean Passes Through 


Ionization Space 
(Razdeleniye izotopov pri prokhozhdenii atomnogo puchka cherez 
prostranstvo ionizataii) 


PERIODICAL: § Doklady Akademii Nauk SSSR, 1957, Vol. 115, Nr 1, pp. 80 - 83 
(USSR) 


ABSTRACT: Simple theoretic considerations speak in favour of the possib- 
ility of the separation of isotopes on the occasion of the 
passage of an atomic beam consisting of an isotopic mixture 
through a space in which this beam is bombarded with electrons. 
ee atomic beam is said to consist of the masses m, and m., 

m,< m ) and to have the temperature T at its hectiae Then the 
val ict ge have fhe mean kinetic energy (3/2)kT and v =\n, /n, ; 
where v2 and Vo are the mean quadratic velocities eu the cof- 
responding isotopes. Through such a beam the electrons are said 
to pass with a temperature sufficient for the ionization of the 
beam and the ions developing on this occasion are to be trans- 
ported out of the beam. A formula is deduced for the decrease 
of the veam in the ionization space. 
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Separation of Isotopes When an Atomic Beam Passes Through Ionization Space ‘ 


For the determination of this effect, a system had to be used 
which would make possible the ionization of the atomic beam as 
well as the transport of the ions and their absorption. The 
demands are satisfied by the LM-2 triode-pressure-gauge-tube. 
The atomic beams are ionized by the electrons emitted by the 
cathode and accelerated by the grid potential when passing LM-2. 
The boundaries of the ionization space and the distribution of 
the potentials in LM-2 are shortly described. The system used 

by the authors, consisting of 5 LM-2 valves arranged in series , 
is shortly described. Mercury served as material. The ion fluxes 
corresponding to the isotopes 198 and 204 were measured one . 
after another and then their ratio was calculated. The results 
of the measurements as well as of the calculations are repre- 
sented in a diagram. The experimental data coincide well within 
the measuring fault limits, but all’magnitudes measured are 
greater than those calculated. With this system of valves also 
measurements for the determination of the duration of saturation 
were carried out. There are 3 figures and 1 table. 


Card 2/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730001-9" 


"APPROVED FOR RELEASE: 08/23/2000 


MOSTRAR ae AT IPERS ITSRONe ThE 
Mere ee Ror SPEEA SAS WS IGS ESO aes 


as 


20-1-21/54 
Separation of Isotopes When an Atomic Beam Passes Through Ionization Space 
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"Magnesium-LBeryllium Alloys as Materials for Nuclear Reactors." 
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Translation from; Referativnyy zhurnal, Fizika, 1960, No, 6, p. 0, # i31he 

AUTHORS: Sinel'nikov, K,K,, Zeydlits, P,»M,, Nekrashevich, A.M., Bolowtn. L 

+, soutskever, Ya,S., Akshanov, B,S,, Kovpak, N,Ye., Legntovich 
K,A,, Akhiyezer, A,I., Lifshits, I.M., Faynberg, Ya.B., Rozents- 
veyg, L.N., Lyubarskly, G.Ya., Kaganov, M.1i., Pargaman ote 


TITLE? A 20.5-Mev Linear Proton Accelerator /7 


PERIODICAL: Tr, Sessii AN UkrSSR, po mirn,. ispol'zovaniyu atom, energii, Kiyev, 
AN UkrSSR, 1958, pp. 5-15 


TEXT; The physical substantiation of the parameter choice is presented 
ani the design of a linear proton accelerator with a drift tube at 20,5 Mev energy 
is described; the accelerator was constructed in the Fiziko-tekhnicheskly instt- 
*ut AN UkrSSR (Institute of Physical Engineering cf the AS UkrSSR). The main-com- 
putational data of the accelerator are the following: ‘the operational wave ieng*h 
1tA= 215 cm; the injection energy is 1,7 Mev; the length of the accelerater 15 
1,446.8 cm; the synchronous phase is 20°; the length of the firs* half-tube 1s 

4 875 cm; that of the last one is 16.725 cm; the length of the first gap 15 
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A 20,5~Mev Linear Proton Accelerator A005/A001 


3.380 cm: that of the last one is 11,150 cm; the length of the first drift «ure 
ts 0.145 om; that of the last cne is 32.955 cm, Altoghether, the number cf drifr 
tures 13 50, that of the half tubes ts 2: the acceleration system begins ani enis 
witn the latter, At the entrance of every drift tube, focusing grids ara fixed 
cinsisting of parallel tungsten wires of 0.07 mm thickness; their +>tal geometric 
*“ransmittance amounts to 30%. The drift tubes are installed Within the rescnater 
eans of a suspensicn system;the rescnator 1s made as a 1,446 .8-cm long regular 
i 7e@ prism, The resonator is fed frem 20 h.f generators, The Q-faccer of <r 
resinacvcr in the loaded state is equal +5 6.5.10" in Consequence of watch che Af, 
rower needed for accelerating particles ts the rated energy amiunte tc 1,2 Mw. An 
Sleitrestatic generator crerating by pulses with the Fusse durati-n <f 4 

af accut 1 ma current intensity and 1,7 mv voltage serves a: Friton injé:itor, Tne 
Frineipal ctreuit and the design of tne individual acceleratsr unites are presented, 


ASSOCTATION : Fiz.-tekhn, in.t AN UkrSSR (Physico.En ineerin 


Ukrainian Academy cf Sciences) 
ONE ee ee AF, Fateyey 


Translatir'’s note: This ts the full translation of +he original Russtan ane-vac- 
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Translation from; Referativnyy zhurnal, Fizika, 1960, No, 6, p. 29, # 13140 


AUTHORS: Sinel'nikov, K,D., Zeydlits, P.M,, Grishayev, I,A,, Kitayevskty 
L.Kh,, Akhiyezer, A.I,, Paynberg, Ya.B., Selivanov, N.P., Khizh- 
nyak, NA. 


TITLE: An Electron Regdievaeet auth 3.5 Mev Output Energy 


PERIODICAL; Tr. Sessii AN UkrSSR po mirn, ispol' zobaniyu atom, energii, Kiyev, 
AN UkrSSR, 1958, pp. 16-23 


TEXT; The authors describe a linear electron accelerator with a travel- 

ling wave of 3.5 Mev energy. A waveguide loaded with disks 1s used as accelerating 
system, The necessary law of wave phase velocity variation is brought about by LX 
variation of the diameter of the apertures in the disks, The 280-cm long wave- 

guide is divided into three sections, ‘In the first section, the phase velocity 

1s varied from 0,5 to 0,97 c; in the second and third section it is equal to 0,98 

and 0,99 ec respectively, The electron equilibrium phase increases during the 
acceleration process; its initial value is equal to 45° and is chosen according 

to the optimum capture condition, The computational value of the h.f. power at the 
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An Electron Accelerator With 3.5 Mev Output Energy 


accelerator input is 900 kw; the accelerator field intensity amounts hereat to 
16,5 kv/em, The accelerator output power (about 600 kw) is absorved in a steel 
icad with water cooling; approximately 300 kw are dissipated in the wavezuide 
walls, An additional axisymmetrical magnetic field with an intensity up to 400 
Gs is developed by solenoids for focusing the electrons along the waveguide axis. 
An electron gun with three electrodes serves as electron source, it operates 
tulsing synchronously with the magnetron generator and provides for a bean of 5. 
6 mm diameter at the accelerator input. The output parameters of the accelerator 
measured are; the current is about 20-30 ma in the pulse of 2i:sec duraticn, the 
average current is pout 20-370 uw a; the beam diameter is 3-4 mm with the diver- 
gence angle of 7,107" ~ 3.1079 radian; the energy beam half-width is about 8%, 


ASSOCIATION: Fiz.-tekhn. in-t AN UkrSSR ( Physico-Engineering Institute of the 
Ukrainian Academy of Sciences) 
A.P, Pateyev 


Translator's note: This is the full translation of the criginal Russian abstract, 
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Translation from: Referativnyy zhurnal, Fizika, 1960, No. 2, p. 26, # 2740 
AUTHORS : Sinel'nikov, K. D., Ivanov, V. Ye. 
TITLE: Magnetron Lenses 


PERIODICAL: Tr, Sessii AN UkrSSR po mirn. ispol'zovaniyu atomn, energii, Kiyev, 
AN UkrSSR, 1958, pp. 50-53 


TEXT: For the focusing of ion beams of a linear 20-Mev accelerator, it was 
proposed to use as electronic lens a negative space charge of high density which 
forms in a magnetron operating under critical conditions, The focusing properties 
of the space charge were tested on an electronic lens consisting of a cylindrical 
anode (of 38 mm in diameter, 80 mm long) and a tungsten cathode in the form of a 
loop placed near the anode and coaxially with the latter. Two electrodes with 

a zero potential restrict the lens, The magnetic field of the lens was produced 
by four coils with a total number of windings of about 9,000; one of the outer 
voils had a field of opposite sign. The cathode was placed at the joint of two 
opposite fields in the zero line. The beams of positive particles were fixed on 
a fluorescent screen, It was detected by experiment that the field of the space 
charge of the lens produces a focusing effect on the beams of lithium ions and 
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protons accelerated to an energy of 50-60 kev, in which case the value of the 
focus length depends linearly on the energy of the particles. The same dependence 
was also detected for a beam of protons accelerated to energies of 2 and 20 Mev. 
The anode of the lens in this case was 180 mm long; the field intensity of the 
lens was 700 oersted and the potential on the anode 17-18 kev. It was shown that 
for obtaining an equal focusing effect, the magnetic field of the magnetron lens 
should have an intensity by 2m times lower than the field of a usual magnetic 
iens (M 1s the mass of the ion, m the mass of the electron). It was esteblished 
dy sounding the cloud of electrons with narrow tonic beams that in the megnetron 
lens the density of the space charge in the cloud is distributed uniformly, and 
the Intensity of the electrical field increases linearly in the direction to the 
anode Tf magnetle Cleld intensity {a above the critical value, 


V. A. Khramchenkev 
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1958, pp 169- ie 


ethai of Furiiving Lireoniun," by X. ft. Sinel'nikev, 


A methced is proposed for cetermining the equilibriuna cnstants k and 
k' for the reaction Zr + TI, ~ 2rT) + 0 and 21 - Io = 0. ae is based cn 
meacuring the amounts of jodine over zirconium li berated during the de- 
eoxpositicn of zircontun tetraiodicge cn a heated susiace ae the es- 
tablislLrent of the equilibrium. Decompcs ition of tetraiodica was cerried 
cut on 2 tungsten filament at “CO to EO meetciigs Tre termpemture dis- 


<2 


ribution betveen the filament and walis of the vessei vas mot taven into 
account. 


The authors have determined the dependence of the sur of the >res- 
sures of the atomic and molecular iodine py + PIo © the presser: of the 
zirconium tetraiodide py, Ty, at 1430° C, and on the temperature a. XS =n 
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TITLE: On the Incroase of the Resolving Power of Optical Systers 
(K vorrosu o pevyshenii razreshayushchey Sposobnosti opticheskikh 
sistem) 


PsRICDICALs Optik i Spoxtroskopiya, 1958, Yol 5, Nr €, pp 184-190 (USSR) 
ABSTRACT: In 1943 Schelunoff (Ref 1) showed that it is possible to increase 
the dirsetivity of a radiator (an aerial; consisting of a linsar chain 
ef vibruiprs by weans of a suitable choice of the phases and anolitides 
in a&ch vibrator. In 1952 Toraldo di Francia (Ref 3) aoplied 
Scheliracff's uiathods to calculation of the resolving power o2 an 
objective consisting of sevaral concentric rings. It is difficult 
to prupare such an objective and, therefore, the present authors discuss 
theoretically and apply experimental checks to a BLupler systau 
scrsisting of a series cf slits. Such a Series of slits may te 
Frepared by evaporating an Opacus layer of aluiainium on to a glass plate 
anc by ruling the slits on it. Tne Systau discussed consists of one or 


/ here pairs cf slits and ths theoretically required ratios of intensities 
card 1/2 
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tatween the varicus patrs of slits may be obtained by varying the 

width cz the slits. The theoretically reaguired phase relaticrshirs 
betisen the slic pairs cun te produced in practics by evaporating a 
layer ef 2nS or cryolite of required tnicimess onto sicna slit systen. 
The advantage of using pairs of slits can be seen trou Fig 4 thick 

shows the cero maximum on diffraction frau & Single slit 4 ma wide 

(Fig #8) arc ‘he diftraction iusee produceé by two rarrow slits 0.04 mu 
“Vide Separated fram each other by =a (Fig 4b). In Fig ¢> tha central 
wacdium Ls haly the width of the cyatral waxiiout in Fig 4a, Fig 5 shovs 
the results cbwirned using three (Fig Sa) and four (Fig 5d) mirs of 
Slite. Fig Sv shows the rasults for three Pairs of slits with correct 
Phase rolaticnuships tetween then. Fig 6 shows an image of two closely 
Spaced slits observed using a uniform objective (Fig 6a) ong, orjective 
censisting of three pairs of slits (Fig sb). Fig 67 and & shox the 
ivape preduced ty objectives cousisting of four pairs of slits with 
correst abiplit.cs and phase relationships respactively. The rasults 
chigined indic::e that cousiderable improvement of the resolving power 
Day £3 cbrained ky using objectives consisting of pairs of slits. For 
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s Powsr of Optical Syctune 


vuatiple Fig o shews that a uniform objective fails to rasolve two 

citseuly Spaced cbjects, which can te easily resolved using three er 

fear pairs of slits. Tho authors sug est a cofrestion t« the 

Bayleiph criterten for tne resclving pewer-. Thsro are ¢ figures, 1 tavle 
ani c ruferesuces, 4 of which are Soviet, 1 Italfar exd 1 Agorican. 


ASSCUIAITON Kuarteovwkiy posudarstvennyy uuivorsiios (Khar'kov Stave University, 
SUM ITVED : Ssoptember 16, 1957 


wath S/S 1. Optical systems--Theory 2. Optical systens--Design 3 Cptical 
systems--Test results 
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ABSTRACT: 
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. D., Ivanov, V. fee, £6-2-9,'51 


Sinel!'nitov, 
«, Azovsxiy, Yu. S., Aseyev, 3. G. 


Safronov, 2. G 
The Separation of Isotopes in 2 Noa-Steady Molecular Plow 
(Razdeleniye izotopov pri nestatsionarnom colekulyernoa 
techenii) 


“hurnel Exsperimental'noy i Teoreticheskoy Ficiki, 1926, 
Vol 34, Nr 2, pp 327-330 (USSR) 


In the non-steady nolecular flow of wercury vapor a change 
of tne content of isotopes in the flow is observec. The 
scheme of the neasuring arrangement is shown by 2 diagraa. 
As material served uercury whic! wes in a steel a:.poule and 
could be separated from the systea by ueans of a valve. The 
content of mercury isotopes wes measured by means of the 
one~jet xethod for the lightest and for the neaviest isotope, 
and from these measurenents B = I4935/la0: wag calculated. 
The standard ratio B, does not chanve within 2 days. The 
just discussed measurements were carried out by means of an 
iron tube and analoous measurements were then carried out 
by means of a class tube and 2 copper tute. The results 
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obtained by the jlass-and the iron tube are shown ine 
diagraa. The mercury flow is enriched with the lighter 
isotope imnediately after its appearance and it takes about 
6 hours to return again to the standurd composition. The 
desorbed mercury is enriched with the heavy isotope. The 
tine necessary for the formatio: of the steady flow as well 
as for the standard-like isotope composition decresses at 
T = 290°C. For a class tube at T = 20°C this tice is one 
tenth of that of an iron tube. Another diagraa shows the 
results of néasuresents of the flow as well as of the 
isotope composition in a copper tube ct T = 20°C. The course 
of the curves coincides qualitatively for copper and iron. 
The solution of the absorption problem found by P. Clausing 
(reference 1) coincides well with the experinental curve, 
which speaks in favor of the apslicability of such 
calculations for the flow of mercury vapors through a ylass 
tube. The analo,;ous culculations for a copper tube proved 
the impossibility of the description of the change of flow 
and of the composition of isotopes by means of Clausing's 
equation. Tne difference of curves for the flows tarouyh an 
iron and turougi a copper tube are probaoly based on the 
Card 2/3 solution of tne diffusion of mercury into the depth of the 
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The Separstion of Isotopes in a non-Steady Molecular Flow 56-2-9/51 


walls of the: copper tube. Taig it was shown ihat the 
different norptton tines lead ta a Bepuratiog of taotopea, 
Thia phenomenon mast be sonatdered ag sare@ of error ta 
ecact masd-spectroocopic measurenents. Taere are 5 fleures 
and 2 references, 1 of which is Slavi 


SUBMITTED: August 30, 1957 
AVAILABLE: Library of Conyress 


1. Isotopes-Senaration 2, Mercury vapor=-Moleculer *low= 
Applications 3, Mercury isotopes—Measurement 
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SINEL'NIKOV, K.D.; KHIZHNYAK, N.A.; SAFKOLOV, B.G. 


[Motion of a flexible current-carrying coil in a non 
uniform magnetic field] 0 dvizhenii gibkogo tokovogo 
vitka v neodnorodnom magnitnom pole, Khar'kov, Fiziko~ 
tekhn, in-t AN USSR, 1960. 145~157 p. (MIRA 17:2) 
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SINEL'NIKOV, K.D.; SAFHKONOV, B.G.; AZOVSKIY, Yu.S.; ASEYEV, G.G.; 
VOUTSEHYA, V.S. 


(Magnetic properties of a plasma behind the front of a 
strong shock wave] Izuchenie magnitnykh svoistv plazmy za 
frontom sil'noi udarnoi volny. Khar’kov, Fiziko-tekhn. 
in-t AN USSR, 1966. 89-105 5. (MIKA 17:1) 
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SIUEL'NIKOV, K.0.; SArhGhOV, b.G.3 TIMOFETEV, A.T.; FAUCKRAT'YEV, 


. 3 
Yul. 


[Intoraction between jonsand electrons in an accelerated 
ion beam] Izuchenie vzaimodeistviia mezhdu ionami i elek~ 
tronami v uskorennom puchke ionov. Khar'xov, Fiziko-tekhn, 
inet AN USSR, 1960, 209-214 p. (MIRA 17:1) 
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SINEL'NIKOV, K.D.; RUTKEVICH, B.N.; FEDORCHENKO, V.D. 


[Motion of charged particles in a space~periodic 
magnetic field] Dvizhenie zariazhennykh chastits v pro- 
stranstvenno-periodicheskom magnitnom pole, Khar'kov, 
Fiziko-tekhn, in-t AN USSR, 1960. 229-242 p. 

(MIRA 17:2) 
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SINEL'NIKOV, K.D. j KUPKEVICH, B.N.3 SAFONOV, B.G. JSELIVANOV,N.P., 
wenn OCVE LE VIP e 
- Neadiabati- 
Nonadiabatic traps for charged particles] 7 
nots lovushki zariazhennykh chastits. Khar'kov, ere 
tekhn, in-t AN USSR, 1960. 479-494 Pp. (MIRA 17: 
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_ SINEL'NIKOV, K.D.; SAFROMOV, 3.G.; TOPOLIA, N.V. 


[Magnetic moment of plasma clots] 0 magnitnom momente 
plazmennykh sgustkov. Khar'kov, Fiziko-tekhn, inet AN 
USSR, 1960. 134-144 p. (MIRA 17:2) 
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SINEL'NIKOV, K.D.; SAFKONOV, B.G.; SIDORKIN, V.A.; TRUDCHANILOV, 
SSA 


{tiotion of plasma clots across a magnetic field] Dvizhenie 
plazmennykh sgustkov poperek magnitnogo polia. Khar'kov, 


Fiziko-tekhn. in-t AN USSR, 1960. 183-200 p. 
(MIRA 17:3) 
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SINEL'NIKOV, K.D.3 SAFRONCV, b.G.; GUZHOVSKIY , i.T.3 YAREMENKO, 
Yu.G, 


{Fropagation of ;lasma clots in a space devoid of fields] 
Rasprostranenie plazmennykh sgustkov v svobodnom ot polei 
prostranstve. Khar'kov, Fiziko-tekhn. in-t AN USSR, 1960. 


15€-181 p. (MIRA 17:3) 
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SINELINIKOV, K.D.; SAFKONOV, B.G.5 FEDORCHENKO, V.D.; SUTKEVICH, 
B.N.; CHERNYY, B.M. 


(Study of a magnetic trap with a volume charge] Issledova- 
nie magnitnoi lovushki s ob"emnym zariadom. Khar'kov, Fi-~ 
ziko-tekhn, in-t AN USSR, 1960. 243254 p. (MIRA 17:5) 
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